. Methanobrevibacter is considered to be the major methanogenic genus in the rumen (Miller, 1991) . Paynter and Hungate (1968) reported the isolation of Methanomicrobium mobile from the rumen of a cow, and Methanosarcina species presumably growing on methylamines and methanol were found in low numbers (10 4 ml-) in a cow rumen (Patterson and Hespell, 1979 (Miller, 1994 (1986) estimate that wild ruminants globally produce about 5% of total animal methane. Cattle from developed countries produce more methane than the cattle from developing countries (Crutzen et al, 1986; Seiler, 1984 ).
Thus, the slowgrowing fatty acids oxiders and acetogenic methanogens cannot be sustained in intestinal ecosystems.
Rumen methanogens
Methanogens are a sub-group of the archaea domain (Woese et al, 1987) . Bacteria (Smith and Hungate, 1958) . It was present in high numbers and formed CH 4 from H 2 and C0 2 -Strains of methanogenic archaea which had the morphological and physiological characteristics of Methanobrevibacter spp. but which did not react with rabbit antisera raised against M. ruminantium were also isolated from the bovine rumen (Lovley et al, 1984; Miller et al, 1986) . Methanobrevibacter is considered to be the major methanogenic genus in the rumen (Miller, 1991) . Paynter and Hungate (1968) reported the isolation of Methanomicrobium mobile from the rumen of a cow, and Methanosarcina species presumably growing on methylamines and methanol were found in low numbers (10 4 ml-) in a cow rumen (Patterson and Hespell, 1979 (Miller, 1994) . In the rumen, some methanogens are associated with protozoa (Stumm et al, 1982) . Methanogens appear in the rumen of new-born animals very soon after birth since they were found as early as two or three days of age in the lamb rumen (Fonty et al, 1987; Morvan et al, 1994) . At (Miller, 1991; Tyler, 1991) (1986) estimate that wild ruminants globally produce about 5% of total animal methane. Cattle from developed countries produce more methane than the cattle from developing countries (Crutzen et al, 1986; Seiler, 1984 ).
digestibility of feed intake: Approximatively 4 to 10 per cent of the gross energy ingested by dairy and feed cattle is lost in the form of methane (Vermorel, 1995) . The more digestible the feed intake, the greater the proportion of its gross energy that is released in the form of methane. It must be noted, however, that the ingestion of highly digestible feedstuffs results in a high level of animal performance (Sauvant, 1993 ).
feeding level: Blaxter and Clapperton (1965) demonstrated that the methane emission expressed as the percentage of gross energy decreases significantly with an increase in the level of intake, i.e. it is affected by the level of production and the rate of passage of the particle in the digestive tract. This means that for similar diets, ruminants at a high level of production convert a smaller proportion of ingested feed into methane.
mode of production: According to Sauvant (1993) (Itabashi et al, 1994; Miller, 1994 (Ljungdahl, 1986 (Morvan, 1995) . Prins and Lankhorst (1977) The problem for the microbiologist is to understand why acetogenesis outcompetes methanogenesis in the human colon and the termite hindgut but does not in the rumen. This requires an evaluation of factors which affect the successful competition for hydrogen. Thermodynamics, hydrogen thresholds, kinetic parameters (V!, K m ) and mixotrophy are some of the factors involved. Acetogenesis is thermodynamically possible under the in situ conditions of the rumen and could theoretically take place (Mackie and Bryant, 1994 (Stewart and Bryant, 1988) . However, their ecological role in hydrogen utilization in vivo remains to be elucidated. Sulfate-reducing bacteria are present in the rumen in low numbers (Morvan et al, 1995, unpublished data) . They probably do not make a significant contribution to hydrogen utilization since the ruminal concentration of sulfate is low (Durand and Kawashima, 1980 
